Protein characterization by on-line capillary isoelectric focusing, reversed-phase liquid chromatography, and mass spectrometry.
Two-dimensional polyacrylmide gel electrophoresis (2D-PAGE), perhaps the most widely used method in proteomics research, is often limited by sensitivity and throughput. Capillary isoelectric focusing (CIEF) coupled with electrospray ionization (ESI) mass spectrometry (MS) provides a liquid-based alternative to 2D-PAGE that can overcome these problems but is limited by ampholyte interference and signal quenching in ESI-MS. Inserting a reversed-phase liquid chromatography (RPLC) step between CIEF and MS can remove this interference. In this work, a CIEF-RPLC-MS system is described for separation and characterization of proteins in complex mixtures. CIEF is performed with a microdialysis membrane-based cathodic cell that also permits protein fractions to be collected, washed to remove ampholyte, and analyzed by RPLC-MS. CIEF performance with this cell is equivalent to that achieved with a conventional cathodic cell, and no loss of protein is observed during faction collection. The cell can be easily and safely retrofitted into commercial instrumentation and is applicable for peptide analysis as well. Protein detection at the low-femtomole level is demonstrated with little or no interference from ampholyte, and CIEF-RPLC-MS data are used to construct a plot of pI vs MW for a protein mixture. The current instrumental configuration allows seven fractions in the pI range 3-10 to be analyzed by RPLC-MS in 2 h.